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Abstract:ThehybridofPolyvinylchloride/polyacrylonitrile(PVC/PAN) membraneswerepreparedbywetphase-inversiontech-

nique, wherePVCwasusedasamembranematerialanddimethylacetamide(DMAc) assolventsandPANasadditives, aswellasits

applicationinpapermakingblackliquortreatmentwasstudied.TheresultsshowedthatPVC/PANmembraneswithanasymmetricmi-

croporousstructure, whichwasobservedbyscanningelectronmicroscope(SEM).WaterfluxofPVC/PANblendingmembranescould

beupto537.6L/m2· h, meanwhile, theretentionofeggalbuminupto85.4% atthecontentofPANaround4wt%.Inaddition, the

hybridPVC/PANmembranesalsohadhighremovalrateofchromaticity( 90.8% ) andCOD ( 83.2% ) inthetreatmentofpapermak-

ingblackliquor.
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　　 Inthepulpandpaperindustry, ahugeamountof
waterisneededindifferentstagesduringthemanufac-
turingprocess.Treatmentofpulpandpapereffluents
bymeansofmembranetechniquecangreatlydecrease
waterpollutiontotheenvironment

[ 1]
.

Themainpurposeofthisresearchtopicistode-
velophighfluxandlowcostmembrane, soastode-
creasethecostofthemembraneseparationprocess.
ThemembraneofPVCandPANaltogetherwithinthe
rangeofcertainproportionalsohasagoodperformance
andcanstandbiologydecomposition, soitcanbe
widelyappliedinpapermakingwastewatertreatment.

1　Materialsandmethods

Membraneswerecastfromthemingledsolutions
withvariousratiosofPVC/PANthroughthewetphase-
inversionprocedure, afterthatimmergedindistilled
waterproperly.

Byusingself-designedmembranousperformance
tester, waterfluxwasmeasuredunderapressureof
0.15MPaat25℃ onanultrafiltrationdevice.Thee-
quationwas:

waterflux=
waterflowvolume(L)

membranearea(m
2
) ×time(h)

2　Resultsanddiscussion

2.1　Functionofmembranestructureandper-
formanceonblendratio
Itiswellknownthatretentionandwaterfluxare

themostimportantpropertiesofmembranes.Waterflux
showedanincreasingtendencywiththeincreasingcon-
tentofPAN (Fig.1).Itcanbeseenthattheweight
ratioofPVCtoPANhadaremarkableinfluenceonthe
performanceofmembrane, whichincreasedwiththein-
creasingofPANcontent, resultinginincreasingofwa-
terfluxfrom502.2 to570.2 L/ (m

2
·h) anddecrea-

singofretentionofthemembranefrom 86.8% to
62.9%.

Fig.1　EffectofPANcontentonwater

fluxandretentionofmembrane
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　　Fig.2 showstheSEMphotographsofmembranes,
thecrosssectionswerecomposedofthreelayers, the
thinsurfacelayer, themiddletransferringlayer, and
theunderneathsupportlayer.Thesupportlayerbe-
camemoreasymmetricwiththecontentofPAN.The
porewastransferredfrombigcavitytothefingerpore,
whichleadstotheincreasingofwaterflux.

Fig.2　SEMphotosofmembranecross-section

2.2　TheapplicationofPVC/PANblendingmem-
braneinpapermakingblackliquor
TheremovalefficiencyofCODandchromaticityof

papermakingblackliquorweregiveninFig.3.From
Fig.3, wecanseethatcolorremovalchangedinashort
rangeastheincreasingofPANcontent.However, the
impactofPANcontentonCODremovalwasremarka-
ble.COD removalratedecreasedfrom 87.5% to
69.4% whenthePANcontentincreasedfrom2% to
8%.TheeffectofblendratioofPVC/PANmembranes
onSSandturbiditywasshownintable1.Table1

showedthatSSandturbidityofeffluentwasat26.4 ～
30mg/Land3.7 ～ 4.2NTU, respectively, whenPAN
contentincreased.SSremovalwasthesamewhenPAN
contentwas4% and2%, whereaslowerturbiditywas
gotwhenPANcontentwas4%.

Allinall, inblackliquortreatment, highwater
fluxandsatisfyingtreatingefficiencywerereachedem-

ployingPVC/PANblendingmembranewhenPANcon-
tentwas4%.Soweanticipatethat4%-PAN-content
membranecouldbringusgoodtreatingresultsinpracti-
calapplication.

Fig.3　Dependenceoftheremovalrateof
CODandcoloronblendratio

Tab.1　ResultsofPVC/PANblendingmembrane
usedforpaperwastewatertreatment

PANcontent/% SS/(mg· L-1 ) Turbidity/NTU

2 26.4 3.7

4 26.5 4.1

6 27.9 4.2

8 30 4.2

3　Conclusions
PVC/PANmembranesweresuccessfullypreparedbywet

phase-inversiontechnique.ThePVC/PANmembraneattained
hadagoodperformanceinpapermakingblackliquortreatment.

TheremovalofCOD andchromaticityreached 83.2% and
90.8%, respectively.TheSSandturbidityofblackliquorgot

lowerbyusingPVC/PANmembranes.
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PVC共混膜制备及其在造纸黑液处理中的应用

赵梓年, 张　楠
(天津科技大学 材料科学与化学工程学院, 天津 300457)

摘　要:以聚氯乙烯 (PVC) 为膜材料, 二甲基乙酰胺 (DMAc) 为溶剂, 聚丙烯腈 (PAN) 为高分子添加物, 研制出

PVC/PAN共混膜, 讨论了 PVC、 PAN的共混比例对共混膜性能的影响。同时, 考察了 PVC/PAN共混膜在处理造纸废水中

的应用。实验结果表明:PVC/PAN共混膜的水通量和截留率可达到 537.6 (L/m2· h) 和 85.4%, 并随 PAN共混比例的增

加, 膜的水通量增加, 截留率减小。通过电镜观察, 共混膜具有不对称结构。当 PAN含量为 4%时, 共混膜处理造纸黑液

的效率较高, 出水稳定, 黑液的 COD、 色度去除率分别可达 83.2%和 90.8%, 黑液的浊度和 SS等指标也大幅降低。
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